In some families there were affected members who showed none of these extra features and had previously been considered to be suffering from familial polyposis and not Gardner's syndrome.
Conclusions
At the present time it is not possible to say whether Gardner's syndrome is the same as or different from familial polyposis. However, if all individuals with polyposis coli were to have a full clinical examination and X-rays of their skull, jaws and long bones, looking for cysts, osteomas and dental abnormalities, it should be possible to answer this question in due course.
The cysts that occur in Gardner's syndrome are not pilar cysts or steatocystoma multiplex but epidermoid cysts. In view of their rarity in children, any child who presents with them should be considered as possibly having Gardner's syndrome and examined at regular intervals by sigmoidoscopy from the age of 14. (1970) 
Diet and Diverticular Disease
In his Harveian Lecture, Sir Berkeley Moynihan (1927) stated 'A diet leaving little residue is the one generally advised but I am not sure that a diet leaving a bulky residue is not better, providing that the bowels act once per day.' Nevertheless, until a decade ago a low residue diet continued to be recommended in the medical management of the disorder. Following colonic motility studies by Painter & Truelove (1964) , Arfwidsson (1964) , and Parks & Connell (1969) , attention was again focused on the possible relevance of diet to the pathogenesis of colonic diverticula.
It is now generally held that a low residue diet often results in slow transit of the intestinal content through the colon, thus allowing time for the absorption of more fluid from the residue, frequently resulting in constipation.
The rationale behind the use of a high residue diet is that the colon has to deal with a large volume of fices and thus maintains a greater diameter. In such a colon, segmentation is less efficient and the walls cannot be brought into opposition so readily and intraluminal pressure tends to be lower. Painter & Burkitt (1971) have pointed out that the introduction of roller milling, about 1880, resulted in a diminution in cereal fibre in the flour and that this together with reduction in the amount of bread consumed by individuals has an important bearing on the etiology of diverticular disease of the colon. Cleave et al. (1969) have shown that the death rate from diverticular disease has increased 'progressively since the early 1920s except during the war and immediate post-war period when white bread and sugar were restricted. They felt that these facts are interconnected.
Epidemiological Aspects
Epidemiological studies also confirm that the disease is not racial in origin. Painter & Burkitt (1971) pointed out that the African native scarcely ever suffers from the disease whereas it is common in the American negro. Attention has been drawn to the fact that the disease is common in those of Japanese origin living in Hawaii or the United States of America but has only latterly been making its appearance in Tokyo where changes to a more refined type of diet have been taking place. These authors cite other examples which lend epidemiological and historical support to the view that if a community eats a diet which is depleted of cereal fibre, diverticular disease will become relatively common within the next 30 years or so. On the basis of such studies it has been argued that the prevalence of diverticular disease in Western civilization is related to the ingestion of a diet which is deficient in fibre and rich in carbohydrate. Heaton (1973) maintained that the consumption of a diet rich in refined carbohydrates yields an abnormally high energy/satiety ratio, thus leading to the commonly encountered obesity in Western civilization. He suggested that 'civilized' diets not only provide too little residue but they also provide too much energy. He claimed that over-nutrition is not so much due to overeating but to eating foods with an artificially high energy/satiety ratio, namely refined carbohydrate. This may be relevant not only to the etiology of diverticular disease but also to other conditions such as obesity, hiatus hernia, gall bladder disease, atherosclerosis and diabetes which are commonly seen in diverticular patients.
Attempts to Produce Diverticular Disease in Experimental Animals Carlson & Hoelzel (1949) undertook dietary experiments in rats and found that those fed on a low residue diet developed diverticula more readily than those fed on a similar diet with hemicellulose as a bulk-forming supplement. A third group of rats which were fed initially on a high residue diet and subsequently changed to a low residue diet developed diverticula most readily of all. More recently, Naunton Morgan & Ellis (1969) carried out dietary experiments in which rats were fed on a low roughage diet for up to 70 weeks but the animals did not develop colonic diverticula.
A low residue diet was fed to mongrel dogs by Havia (1971) , in order to investigate whether it caused any changes in the canine colonic wall. He was unable to demonstrate hypertrophy of the circular or longitudinal muscle histologically and there was no alteration in the intraluminal pressure. None of the animals developed diverticula of the colon. However, this is not surprising since in the canine colon the longitudinal muscle forms a complete layer, rather than being concentrated into t2enie leaving weaker interteenial areas between them. By feeding rabbits on a refined diet of white bread, butter, sugar, milk and vitamin supplements, Hodgson (1972a) was able to produce a form of diverticulosis experimentally. When the colons of these animals were stimulated to contract vigorously by giving prostigmine parenterally, broad-based blue-domed bulgings of the colon could be demonstrated. While the ability to produce these lesions is of considerable interest, it should be understood that the lesions are rather different from the narrow-necked diverticula characteristic of the disease as seen in man.
Effects ofDiet on Symptomatology
As far back as 1936, Dimock treated constipation by the addition of fibre in the form of All Bran to the diet, while Cleave (1941) gave his patients unprocessed bran which contains approximately 11 % of fibre.
Bulk-forming agents with a hydroscopic property have a regulating action on bowel function. In patients with a tendency to constipation extra fluid is retained in the lumen of the bowel, thus giving a softer, more bulky stool. In patients with a tendency to diarrhoea some of the excess fluid in the lumen is mopped up, so that a better formed stool is passed. Thus, in patients with either constipation or diarrhoea and in those with alternating constipation and diarrhoea, dietary fibre has a useful regulating effect.
A study was undertaken by the author to compare the effects of low and high residue diets in diverticular patients. By adding indigestible fibre it was demonstrated that the frequency of deftcation is only marginally increased in contrast to the considerable increase in the bulk of the stool (Table 1) . A high intake of indigestible fibre may lead to an increase in the stool weight of 100% but yet may only increase the frequency of defxcation by 10-20 %.
Eastwood et al. (1973) found that the addition of bran and cellulose supplements to the diet did not, in fact, lead to any increase in stool frequency. Hunt (1972) has pointed out that the bulk-forming property of roughage is not the only factor which affects transit rate. In fact, some foodstuff with a high lignin content may be constipating.
Painter et al. (1972) treated 70 unselected patients with diverticular disease with a high fibre/low sugar diet, including unprocessed bran. Follow up for an average of 22 months revealed that symptoms were relieved or abolished in over 85 % of cases. This included the relief of painful diverticular disease and accompanying symptoms such as abdominal distension and flatulence. All but 7 patients were able to give up the use of laxatives. It has not yet been proved whether such a diet influences significantly the incidence of inflammatory complications associated with the disorder.
The author has used a high residue diet incorporating a bran supplement in the medical management of 40 diverticular patients. A detailed long-term follow up has not yet been carried out but an early preliminary assessment indicates that the most notable beneficial effect is regulation of bowel function. Initially other symptoms such as abdominal discomfort, distension and flatulence may even be accentuated and this is understandable considering that the narrowed colon has to deal with considerable increase in the bulk of the feecal stream. This phase seldom lasts more than 3-6 weeks and is less troublesome or may not occur at all if the indigestible element is gradually increased.
Effect ofDiet on Intestinal Transit Rate
The effect of diet on the transit rates in different groups of persons has been reported by Burkitt et al. (1972) (see Table 2 ). Transit times were measured using barium-impregnated polythene pellets as described by Hinton et al. (1969) . It was shown that African Ugandan villagers who eat a bulky diet passed 80% of the markers in 35.7 hours compared with 76.1 hours in a group of English schoolboys on a refined diet. These authors postulated that it is the difference in amount of indigestible cereal fibre which is contained in the diet that contributes most to the marked variations in the bulk of the stool and the intestinal transit rate.
The author has made a comparison of intestinal transit rates in patients with diverticular disease on low and on high residue diets (Parks 1973 (Parks , 1974 . The high residue regime included a liberal quantity of fruit, vegetables, wholemeal bread and supplement of unprocessed bran to give a total daily fibre intake of the order of 12 g. The mean transit rate for each patient was measured by a modified radio-opaque pellet technique and also by the 61Cr-labelled sodium chromate technique. By application of a formula which took into account the time after ingestion at which each individual pellet was passed, a calculation of the mean transit time was made for each patient. It should be understood that the transit time when expressed in this way is not equivalent to the transit time as given by the Hinton method of calculation which records the time at which 80% of the markers have been passed. The results, which are summarized in Table 3 , reveal that a high residue diet increases the rate of transit through the alimentary tract. The difference in the mean transit times between the two dietary periods is statistically significant as determined by the radio-opaque pellet technique but not by the radioisotope method. Findlay et al. (1974) have also shown that unprocessed bran modifies the fxcal flow patterns and significantly shortens the intestinal transit Table 4 Effects of unprocessed bran: mean transit times and stool weight (modified from Findlay et al. 1974) Normal subjects time in diverticular disease. The time taken for 80 % of radio-opaque markers to pass in the prebran period was 93.4 hours compared with 57.9 hours in the post-bran period (Table 4 ). However, Harvey et al. (1973) found that while bran reduced the transit time in subjects in whom transit was initially slow, it increased the transit time in those in whom there was rapid initial transit. The transit times of food opacified by the incorporation of a small amount of barium was studied in patients with diverticular disease and compared with normal subjects (Manousos et al. 1967 ). These workers found that the intestinal transit rate in patients with diverticular disease was faster, not slower, than that of control subjects (Table 5 ). It has been suggested, however, that the so-called normal transit rate of the population in the United Kingdom is sluggish compared with developing countries. This may be an index of the type of diet which is eaten in this country. It was shown by McCance et al. (1953) that the transit time in the general population eating white bread was 24 hours longer than in those eating brown bread.
Effect ofDiet on Stool Weight
There is an inverse relationship between the intestinal transit time and the weight of the fecal residue. The ingestion of a diet with a high content of indigestible fibre results in an increase in the bulk and weight of the ftcal output while reducing the transit time. The author has shown that patients with diverticular disease on a low residue diet have a faecal output of less than 100 g per day while those on a high residue diet with a bran supplement have a stool weight approaching 200 g daily (Table 1) . Findlay et al. (1974) reported that unprocessed bran considerably increases the stool weight in normal people and to a lesser extent cases of diverticular disease (Table 2 ). The stool weight in some communities with a low incidence of diverticular disease may be in excess of 400 g (see Table 2 ). In these circumstances the colon does not absorb so much water from the stool and the muscular colonic wall expends less effort in segmentating and propelling the less viscous fmcal residue. Burkitt et al. (1972) maintain that these factors are important in the pathogenesis of the disease.
Effect ofBulk on Intracolonic Pressure It has been argued that a low residue intake results in a small viscous stool, a narrow bore colon, hypersegmentation and raised intraluminal pressure. The effect on the intracolonic pressure of increased fibre or bulk-forming agents has recently been assessed. Hodgson (1972b) found that the ingestion of methyl cellulose over a six-month period led to a reduction in the colonic intraluminal pressures in diverticular patients. He reported a significant reduction in the resting and postprandial pressures in the colon but not in the rectum. Recent studies by Findlay et al. (1974) revealed that a diet incorporating unprocessed bran did not alter the basal motility but the response to food was reduced. There was a significant reduction in the colonic motility index in response to prostigmine.
To date the number of observations of colonic motility on patients on different diets has been small and on a relatively short-term basis. If, however, it can be shown that maintenance of a high residue regime results in a significant reduction in intracolonic pressure in the long term, this will lend considerable support to this policy of management. Furthermore, if it can be demonstrated that the adoption of such a regime can effectively influence the progress of the disease, then another important milestone will have been reached.
